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]0/6(SWlO CoaSnnafionNo^ 6842 



Wieaat Mark F. OLDHAM ctaJ. 

Fiifid : SepteEaber] 1,2003 

TC/A.U. : Ifi^i 

Bjaminer : Russell ScottNEGIN 

Attoju^DooketNo. : 5010-4O6 
CnstomerNo.: 35411 

I do doslars and state 9S follows: 

2. ) That I bdierc ftie inveatois. iachidiBg Mat F. Oldham and Austin Tomaney, 
c«»dv«l and began redufilEg 10 piaoac* fa ae United Statts *e bv«dion daW mite 
Bbovft^deadfied patajf appUcalion prior to October 15. 2002. 

3. ) T3te acached redacted mventiai nisdosure was gsnastod priarto Oetobsr 15, 2002. 

4. ) Ha filtadied iisamiatifln discloses a msiihod «tea.£jig ths dynnmic lauge of a 
detector and ane!5»oi»dstotJ«jinveBtic«xd^ 

5. ) The attatihed iaftamatiisn used to prepare a uliUty patent BppUeeSoB. by 
AppbcaatB' iBpceBeaaive, wldcb was fi]«J on Beptnaber 11, 2003, eod designated U.S. 
PalEjit AppUcafim No, 1 0/660, j 10. 

Accordingly, based on this JnftmiBiion. the siHged matter of Ifafc above^entifiBd 
plication as dahned v«3 concaved prior to Otfober 15.2002, and i««mable diligoace was 
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lUBd to eoostnidivdy reduce Ihe inveafioD to practice, ai W by the filing of U.S. Patent 
Applioafion No. 10/660,1 10, on SBptBrnijer 11, 2003. 

I hereby declro Ujat all statements jsade heffda of my own toowledge axaUvti^md 
that Bl3 staJwnents made on mhtJia&on find teUrfaw bdieved to be true; and ftarfbor fbat 
these stHtentents v;c« n-.flde witb ti^u fcnowkdse that %vaifal felse statemfflte and fhe lite so 
made ae puoisbaUft by fioe or nnprisooBeaf, or both. iBid=r Section 1 001 of Tiile 18 of the 
United Statee Coife rad that such willfiil fUsB statemsnts may jaopardsze the -ralidity of its 
^jplfealicdi or any iate»rt issued l3ieT«oa. 



Atfacfamsnt Se^ctDd InvBi]tica.D>seIosnre 



UaA.K Oldham 

tnt Redacied InvraitiaD DiaclD SCT B 




Initials 
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^ " PE CORPORATION (NY) Disclosure No 

APPLIED BIOSYSTEMS GROUP 

riSrVENTlONm SCL pSUREFORM ' ' -^BGiiil^PT 

1. Suggested Title of Invention ; 
Method of extending dynamic range for a detector, 

2 Suggested Inventorfsl : [Include first name, middle initial, and last name, phojie 
■ excension. mail stop, honie address and citizenship. Please specify if named person xs not 
ai) employee of Applied Biosystsms. Fmal inventorship wU depend on patent claims]: 

Ma* P. Oldham 5568 16500 Soda Springs Rd Los Gatos CA 95033 US 
Austin Tomancy 



3. Invention Data 

Please pro^cfc the f oHowmg informadon [attach additional pages as necessaryjs 

A) ttar-k ^rnund of Invention^ Provide a brief description of the bacXgroond of 
0)6 invention, including citati on of any relatsd publications helpful to 
understandiog the "Held of the invention. 



B) Description of Invention . Provide a detailed, description of the components 
of the invention, including all major structural or functional components of a new 
device or composition, the main steps of a new melhod» how the invention can be 
made or performed (drawings are welcotne). and any rqpresentalive data. 

In nsing a CCD camera it is often desirable to have a dynamic range, which is 
greater than the capacity of a pixel, or register in it's linear range. It is possible to 
extend this dynamic i«nge by using two integrations, where one is sign ificanUy 
longer tiban the other (an example using a 12 bit system is to increase the time by 
an order of magnitude); The short integration time will percnit analysis of any ^ 
pixels, which receive photoelectrons at a relatively high rate, with goodlineanty. 
Pixels, which rweive photoelectrons at a low rate, will not be above the noise 
level. The second shot is much longer* this results in the pixels thatreceave 
photoelectrons at a high rate blooming or losing charge into an anti-blooming 
drain. The pixels which receive Ught at a lower r^* aje now above the noise 
level. The same approach may be used for charge which is binned in either one 

axis or two. ^. ^ ^_ - .u^ 

A similar method may be used for a PMT, using two readings and changing the 
gain voltage between readings. ^ _ 

Ihe same method used above can also be used with a charge intemsifier, 
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PE CORPORATION (NY) 
APPLIED BI05YSTEMS GROUP 



Disclosure NoJ 



Or with one of the new CCDs which have a variable gain output amplifier. 



C) Advantages , List advantages of and/or problems solved by the invention. 

For a system which needs additional dynamic range, the dynamic range can be 
extended by a small amount if a non anti-blooming device is used. A 
much larger increase can be achieved with an anti-blooming device, where 
the amount of excess charge which the device can handle (which may he a 
fiinction of the rate at which the charge is accumulated). The read noise 
using this techniqiie is much better than that which is achieved using a 
more traditional averaging of many shots of equal time, as well as 
letiucing the amount of data produced. 



D) Potential Product ApplicatioDS. Indicate how the invention relates to 
present or future Company p] 
This could be used for any oi 
applications., and sequencing. 



. presentorfutuic Company products. 

This could be used for any of our imaging applications, including Airays, SiJb 



4. Publication 

Bavc any of the foflowmg events occurred, or are any expected in the near future? 
For "yes'' tenw, provide details. date(s)> and/or any 

Yes □ No gj Submission of abstract, prorocol or manuscript for publication <e.g., for 
lesearch journal, public meeting, user bulletin, product brochure, posting 
on the web, etc.)- 

Yes^ No E Actual pubUcation in any fonnai, or written disclosure to a tW 

outside PE Biosystems (indicate if covered by cotifidentiality ag^ment). 

Yes □ No S Demonstration of invention to anyot^e outside Applied Bibsystetos (e.g., at 
trade show). 

YesD No iS Offer of donationJoan,Ucense, or sale of invention or piodu 
the invention. • ^ 

Ycs.Q- No S Othcrpossible public disclosure. 

5, Govenmient A^sislance or Funding 

Pa e ^ Of 3_ 

and n aol tobc diSGloecd or dlss<»tfnated fai any maimer whaMocver without Ihc express prior writUa permission of «w /LJfplM »iosjw™ 
pep ar angpl; 
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N PE CORPORATION (NY) 

APPLIED BIOSYSTEMS GROUP 



Disclosure No. 



Yes n No Wa$ the invention dcvelop&d under a Government contract or subcontract, 
or .supported by Govenunent funds? (If yes, please explain) 



6. Signatures A nd Witnesses 

ii" 

Signatures of Suggested InvenU>r(s): 



(Signed) l^^^ 


(Sigoed) 


(Date) 


(Sigoed) 


(Date) 


(Signed) 


(Date) 



THIS FORM MUST BE WITNESSED 
Witnesses (1 have read nnd understood 
the foregoing invention disclosure on 



Date. 




(Patent 



ffcf^s to InvenHon Disclosure Form: 



pcpQrtDcnL 
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